Amino acid polymorphisms in the ATP-regulatable inward rectifier Kir6.2 and their relationships to glucose- and tolbutamide-induced insulin secretion, the insulin sensitivity index, and NIDDM.
Kir6.2 is an inwardly rectifying potassium channel that is expressed in pancreatic beta-cells and cardiac and skeletal muscle. Expressed together with the high-affinity sulphonylurea receptor, it reconstitutes a sulphonylurea- and also ATP-sensitive potassium channel resembling the native beta-cell channel. The objective of this study was to search for mutations in the Kir6.2 gene that might be associated with NIDDM or related to altered insulin secretion, insulin action, or glucose metabolism in healthy subjects. Using polymerase chain reaction-single-strand conformation polymorphism analysis (PCR-SSCP) on genomic DNA from 69 Danish NIDDM patients and 66 matched control subjects, we report the finding of three missense polymorphisms in otherwise conserved codons and three silent polymorphisms in the gene encoding Kir6.2: codon 23 (GAG/AAG), Glu-->Lys; codon 190 (GCT/GCC), Ala-->Ala; codon 267 (CTC/CTG), Leu-->Leu; codon 270 (CTG/GTG), Leu-->Val; codon 337 (ATC/GTC), Ile-->Val; codon 381 (AAG/AAA), Lys-->Lys. The codon 23 and codon 337 amino acid polymorphisms were always coupled. The allelic frequencies of the polymorphisms were similar in NIDDM patients and control subjects. The amino acid polymorphisms were not associated with altered insulin secretion after intravenous glucose or tolbutamide injections or with altered glucose effectiveness in a phenotype study of 346 young healthy subjects. However, carriers of the maximal load of amino acid variants, the compound homozygous codon 23/337 and heterozygous codon 270, had on average a 62% higher insulin sensitivity index (P = 0.006), compared with noncarriers. We conclude that a combination of common Kir6.2 amino acid variants may contribute to the genetic background behind the large variation of the insulin sensitivity index in the general population.